It has been reported for semiconductor crystals net(5), ruby(5), tellurium dioxide(6)) that, when the crystals were grown with a curved solid-liquid interface, thermal strains are generated near the interface and many dislocations are introduced into the crystals. Moreover, it has been shown experimentally and theoretically that the interface shape varies with growth conditions (7)(8). Two methods were mainly used for determining the interface shape during the Czochralski crystal growth. In the case of semiconductor crystals, it is possible to dope the melt at a given instant during the crystal growth with an activator of opposite electrical polarity. Such doping has been known to be very effective in that the conversion of polarity takes place almost all-over the interface which can be shown up by selective etching. On the other hand, the solid-liquid interface can be exposed by pulling up quickly a crystal from the melt during the crystal growth. This method has been mainly used for the oxide crystals, though the details of its experimental condition were not given. In this note, the application of the quick pulling-up method to a copper crystal is reported. Figure 1 shows the Czochralski furnace equipped with an attachment for pulling up quickly the crystal from the melt. This attachment is so devised as to separate quickly the crystal (8) from the melt (9) by the action of a spring (2) when the trigger (6) is pulled with a copper wire (5) from the outside of the furnace. The spring used is a helical stainless spring of which the spring constant is 6.9N/cm and the acceleration when the crystal is separated from the melt can be controlled by a change of the compression distance of the spring. The copper ined were grown at a speed of 1mm/min and a crucible rotation rate of 3 rpm in an atmosphere of argon.
The macrophotographs of the underside of copper crystals separated quickly from the melt under various conditions are shown in Photo. 1. At first, in Photo. 1 (a), it is shown that the liquid drop remains hanging partly on a crystal when the crystal is separated from the melt at the pulling speed of 18.7cm/min without using the spring. When a crystal is separated from spring, a thin liquid layer adheres to the crystal and constitutes a pocky structure wholly or locally, as shown in Photo. 1 (b) and (c). But such an adherence of a Tohoku University, Sendai, Japan. **Department of Metallurgy , Akita University, Akita, Japan.
